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a)

i) The letter from the diagram that represents an element in period 3 is

© Q/Si [1 mark]

ii) Two letters from the diagram that represent elements that are in the same group are

o JandA/HandLi
OR
Eand G/Vand Ta
OR
QandR/Siand Sn
OR
Xand Z/ He and Ne; [1 mark]
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Although answers should be letters from the diagram, the chemical symbols for the
elements are accepted aslong as they correspond to the correct letter, e.g.J = hydrogen/
H,X=helium/He
Periods are the horizontal rows in the Periodic Table
o Careful: Don'tforget the first period which contains J / hydrogen and X / helium
o Therefore, Period 3is the third row of the Periodic Table
Group are the columns in the Periodic Table
o Hydrogen, represented by the letter Jinthe diagram, is amember of Group 1 (first
column) althoughit s often shown "floating”
= Therefore, J (hydrogen) and A (lithium) are in the same group
© Q(silicon) andR (tin) are n the same group
o X(helium) andZ (neon) are in the same group
o Itisnot common to talk about the transition metals as belonging to specific groups but
E(vanadium) and G (tantalum) are in the same group
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i) The letter from the diagram that represents the element with 5 protons is:
o M/B; [1 mark]
ii) The electronic configuration of the element with 5 protons is:

* 2.3;1mark]
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<)
i) This element belongs to period number.
o 3;[1 mark]
ii) This element belongs to group number.
o 6;[1 mark]
iii) The name of the element with the electronic configuration 2.8.6 is:

o Sulfur/ S; [1 mark]
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The completed diagram to show the electronic configuration of argon is

£ [mark]
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* Remember: The first shell can hold a maximum of 2 electrons, the second shellcanhold a
maximum of 8 electrons and the third shell can hold a maximum of electrons

* Youare told thatargonisin Period 3 so it willhave electrons in all three shells

* Youaretold thatargonis Group O so it willhave a full outer shell
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The electronic configuration of silicons:
* D/2.8.4;(Imark]
[Total: 1mark]

o Thefirst shell, whichis closest to the nucleus, contains 2 electrons
* The secondshellhas 8 electrons

o Thethird shellhas 4 electrons

* So, the electron configurationis 2,8,4
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The electronic configuration of anitrogen atomis:
o D;[1mark]
[Total: 1mark]

* Nitrogen has atomic number 7, whichmeans ithas 7 electrons in the atom
o Thefirst shellholds only 2 electrons
© So, the configuration has 2 electrons in the first shelland 5 electrons in the second shell
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The true statementis:
« C/Misanon-metal element: [1mark]
[Total: 1mark]

« Misonthe right-hand side of the periodic table and s in group 7, soit must be anon-metal
element
« Aisincorrect as the position of T and Q shows they are metals
o Metals formbasic oxides
« Bisincorrect as the position of M shows itis anon-metal element and does not conduct
electricity
o The only non-metal element which conducts electricity is carbon, but thatis in group 4
« Disincorrect as the position of R shows itis on the metal / non-metal dividing line
o ltisactually aluminiumwhichis not a gas or non-metal
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a)The letter from the diagram that represents anoble gas is:
o T:[1mark]
[Total: Tmark]

* You should know that certain groups (columns) of the Periodic Table can be known by other
names:

o Group]-the Alkalimetal

o Group2 - the Alkali Earth metals
o Group7 - the Halogens

o Group8 - the Noble Gases
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b) Elements L and M have similar chemical reactions because:

* They have the same number of (valence) electronsin their outer shell / level / orbital
OR
They have one (valence) electronin the outer shell / level / orbital; [1 mark]

[Total: Tmark]

« Chemicalreactions are based onthe outer (valence) electrons of atoms
o This means that two different elements with the same number of outer (valence) electrons
willreactin a similar manner and be placedin the same group
o The element will become more or less reactive as you move down the group
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) The number of protons in an atom of element Ris:

* 33:[1mark]
* (Because,) the atomic number of Ris two more (than Q)
OR
(Because,)Ris two places to the right / two places further on / along (in the period); [1 mark]

[Total: 2 marks]

o The proton numberis also the atomic number (this is often included on the key of the
Periodic Table)

o The atoms are arranged by atomic / proton number

o Therefore, if element Qis 31 then element Rmust be 33 as itis two places further along
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Any two from:

o Hydrogenisanon-metal
OR

Group 1 elements are metals: [1 mark]

Hydrogen does not react similarly to the other Group 1 elements

OR

Hydrogen does notreact with water

OR

Group 1 elements react with water; [1markl

(Atroom temperature and pressure) hydrogenis a gas

OR

(Atroom temperature and pressure) Group 1 elements are solids; [1mark]
Hydrogen can forma negative ion

OR

Hydrogen can gain an electron

OR

Group 1 elements form positive ions

OR

Group1elements lose an electron; [ mark]
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b)Hydrogen could be placedin Group because:

« Ithas one electroninits outer shell; [T mark]
« Itcanformions withal+charge; [1mark]

[Total: 2marks]

o Aswithpart (a), this questionis asking you to compare Group 1 elements with hydrogento
find the similarities between them




image21.png
a)Theletter of the two elements that belong to the same group and the group they belong to
are:

K/sodium

AND

L/ potassium; [1mark]
Group; 1mark]

[Total: 2 marks]

* Kissodiumasithas1lelectrons(2+ 8 +1=11) therefore its atomic numberis 11
o Lispotassiumasithas19 electrons (2 + 8 + 8 + 1=19) therefore its atomic numberis 19
* Bothof these have one electronin their outer shell so arein Group 1
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(@ (@) | A(Ag)
(i) | D(zr)
(b) @) |3
(ii) | (The atom has) three electrons in its outer / | ‘energy level’ for ‘shell’
valence shell ignore references to inner shells
ignore ‘it has a valency of 3’
@iy | 3
(iv) | (The atom has) electrons in three shells / three | ‘energy levels’ for ‘shells’
shells are occupied (with electrons) accept it has three shells’
) | aluminium / Al
© - accept any symbol for electrons, eg dots,

the letter ‘e’
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(ii)

Na / sodium / Mg / magnesium

Si/ silicon / P/ phosphorus / S / sulfur /
CI/ chlorine

Accept
aluminium

If both name
and formula
given both
must be
correct

If both name
and formula
given both
must be
correct
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(a) does not easily lose / gain electrons Accept has a complete/full outer shell/octet (of
electrons)
Accept has 8 electrons in outer shell
Ignore references to being stable / inert / a noble gas

(b) ‘ ‘ (2.8.18.8)
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a)
i) The element with atomic number Sis:
* Boron/B:[Imark]
ii) The symbol of a metallic element in Period 3is:
* Na/Mg/Al;[1mark]
iii) The element whose atoms contain14 protonsis:

o Silicon/Si; [1mark]

iv) The element whose atoms have the electronic configuration 2.5
« Nitrogen/N; [1mark]

v) The name of the compound formed between oxygen and the element with atomic number 13
is:

* Aluminium oxide / Al;O3; [1 mark]
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i) The group that contains elements that are all unreactive is:
e D/Group O;[1mark]
ii) The least reactive element in Group 1is:

* B/lithium; [1mark]
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a) The completed table matching substances with descriptionsiis:

Description

Substance

lagood conductor of electricity

icopper / Cu; [1mark]

lan element that has a basic oxide

icopper / Cu; [1mark]

la substance usedas a fuel

imethane / CHy4; [1mark]

lamajor cause of acid rain

sulfur dioxide / SOp; [1 mark]

lanon-metallic element thatis a solid at room
temperature

liodine /1; [1mark]

[Total: 5 marks]
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a)
i) The symbol of ametalis:

¢ Na/K:[Imark]

i) The symbol of anoble gasis:
* He;llmark]
iil) The symbol of aliquid at room temperature is:

 Br:lmark]
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b) The electronic configuration of Nais:
® 2.81;[1mark]
[Total: 1mark]

« SodiumisinPeriod 3andin Group1
o The period number will give the number of shells
o The group number will give the number of electrons in the outermost shell
o The maximum number of electrons in each shellyouneed toknowis 2,8,8
« Youcanalso draw a diagram showing the arrangement of electrons in sodium to score the
mark
o Youcanuse full stops or commas in the electronic configuration




